Facilitatory and inhibitory effects of electrochemical stimulation of the amygdala on the release of luteinizing hormone.
The effect of amygdaloid stimulation on the release of luteinizing hormone (LH) was studied in unanesthetized, unrestrained rats. Electrochemical stimulation (anodic D.C.) was applied at 11.30 h through stainless steel electrodes chronically implanted into different amygdaloid nuclei; medial (Men.), cortical (Con.), central (Cn.), or basolateral (Bln.). A plastic cannula inserted into the jugular vein was used for obtaining blood samples at different times of the experimental procedure. In rats on the day of proestrus, stimulation (100 micronA/30 sec) in the Bln. resulted in blockade of spontaneous ovulation and of the preovulatory LH release and that in the Cn. produced a delay in the hormone discharge. On the contrary, stimulation in the Men. was effective in advancing the time of the normal LH surge, while no change of the normal pattern occurred from the Con. Stimulation (100 micronA/60 sec) of ovariectomized estrogen primed rats applied in the Men. or the Con. induced LH release, while that in the Bln. or the Cn. had no effect. The release of LH by Men. stimulation and the blocking effect of Bln. showed a close relationship with the amount of current delivered. Lower thresholds were required for inhibition than for activation. The release of LH induced by stimulation in the Men. of ovariectomized estrogen primed rats occurred at the same time of the day whether the stimulus was applied at 8.30 h, 11.30 h or 14.00 h, indicating a modulatory effect of the amygdala. No changes in serum LH concentration were observed after stimulation of the Men. of castrated estrogen primed male rats or in the Bln. of ovariectomized non-primed rats. The present results indicate that the amygdala exerts a dual effect on the release of LH, the Bln. being inhibitory and the Men. and Con. facilitatory.